Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-232904 
(43)Date of publication of application : 16.08.2002 



(51)Int.CI. 


H04N 


9/07 


G06T 


3/40 




H04N 


1/387 




H04N 


1/60 




H04N 


1/46 



(21 Application number : 2001-029647 
(22)Date of filing : 06.02.2001 



(71 Applicant : CANON INC 
(72)Inventor : HIRAI SHINYA 



:-:«s;«: 



mm 



(54) SIGNAL PROCESSOR, VTS SIGNAL PROCESSING METHOD, ITS OPERATION 
PROCESSING PROGRAM AND STORAGE MEDIUM FOR STORING THE PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly interpolate an 
image signal with a frequency around the Nyquist 
frequency of an imaging device. 

SOLUTION: The signal processor is characterized in that 
it is configured with a 1st interpolation means that 
applies interpolation processing to a signal at a pixel 
position of an interpolation object on the basis of pixel 
data in 1st and 2nd directions, a 2nd interpolation means 
that applies interpolation processing to the signal at the 
pixel position of the interpolation object on the basis of 
pixel data in the 1st direction, a 3rd interpolation means 
that applies interpolation processing to the signal at the 
pixel position of the interpolation object on the basis of 
pixel data in the 2nd direction, a discrimination means 
that discriminates the correlation between the pixel data 
in the 1st and 2nd directions, a selection means that 
selects interpolated data on the basis of an output of 
the 2nd or 3rd interpolation means, and an output means 
that outputs an interpolated signal on the basis of the 

interpolation data from the output of the 1st interpolation means and the interpolation data 
outputted from the selection means. 
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.to, cum. -r^cto^. R<tB©fe7 * ;^£-CC*fI^;-r 
&lIi*CcO^:fliA-r.^>,, 

[0 0 2 9] S 1 0 2iCji^. 0J¥AH8S3^?)tli^3 
txtcmmcttb-C. 2^7cLPF4(Cj:9ili«W?:tf 

2#7CGffl!ia«^£f#&. 2^7CLPF4iCMLr«, 
09*. B. giiWlfiJOili^-^fcfljVTr l 2 l]/2> tJc 
¥^©H*7*-£*ffl<.>r[i2 i]/2©^M®d^fto 

ns«fc-5{c#^-rs„ 09* b, m3(DR33(DwmiiLmc 30 

Sffl^lnliCKILTCl XC32+2 XR33+ 1 XG34)/2=(G3 
2+G34)/2 

^^[SlCCKIUrCl XC23+2XR33+ 1 XG43)/2=(G2 
3+G43)/2 

G33' =(G32 + G34 + G23 + G43) / 4 

[0030] s i o 3 Kit*. mmmwm& 1 o «:*«,» 
^o«*¥*r&]©tire^Ai?t>^^WT€, 0 jut&itc 

0iJ*.«Mr H ^^CDil^f4S>{>5R33-C&Sti^«rlftBJ 

[0 03 2 ] diffHV33 = diffH33 diffV33 
diffH33 = |G32 G34| + |2R33 R31 R35| 
dif(V33 = |G23 G43| + |2R33 R13 R53| 
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(omM<o x^ovm.. diffvttjifg^taciiB^^tf 4>£ l 

fcgjfcfrfaCiHsf^U^l'MSr^'r. £/c. diffHVB* 
€r?!^fcfc(D-e*So difftMWE©*£BDB«fc 

wmmmvab 0 . n©t§^B$*ig§£;fiiT * * c <t 
to diffHvc*. nuiztitcmz&zmm-cvj v?u. 

2htCJEmt?Z>CtT\ diffW©ffi©S5ffl£-l*>6 
l©ffiffl(CL<T<,>&. diffHV*5fc#>S5£B±ia© 

uteres 3ft£*>©rBfci>„ 

[0 03 3] diffW>0©tg£. -T!&t)^ t Bi^^ 

diffw<o©*&. mmmwmmr'3b 

ZtfWiZtifcm&lctAS 1 0 5{cjttf. 
[0 034 ] S 1 0 4 GCteUT, ^JglS9 B. flntN38 

fcOT, Sfi^rsjcDiii^-^ffiOT [1 4 6 4 i]/s 
©fflra^a^tf^nsjc^^ifis-rs. 09*b. ustti 

gR33*fflra*f ^ £ l> ft £ # ©SKLPF6 © W^<BGv33 

tt. 

Gv33=( 1 X R13+ 4 X G23+ 6 X R33+ 4 X G43+ 1 X R53) 
/S=(G23 + G43) /2 

[0 03 5 ] LfdV-oX. mm-m&&t>Bif)Z1n2>m:ft 
fl#DvB. lB*agR334l«K>ftm<!:0fc<i:§*Wc£ 
-5£. 

[V33=GV33-G33'= (G23 + G43 G32 G34) / 4 
[0 03 6 ] — S 1 0 5 K*»lr>r . W&2I9 B. J* 
F5^C*jt,iT> Tk^l^CiBS^-^^fflti-r [1 4 6 4 

i]/8©fflra^s^ft>n-&j:^(c«ts-r5o 09*b. m 
m&.mR33^mrs>nmtLfct^<D7hw-iPf5 ©m^fflch 

33B> 

Gh33=(l XR31+ 4 XG32+ 6 XR33+4 XG34+ 1 XR35) 
/8=(G32 + G34) /2 

IfcAi^T, SnSMg7^6W^3n^M^ft-^DhB. 
iB*{4gR33%1Sra*fm£ L,/c£S?:Wc£S<b. 

Dh33= Gh33-G33"= (G32 + G434 G23 G43) / 4 

[0 03 7 ] -XtC^ S 1 0 6 K*Jt,»r . 1 1 B. 

W8sS9(C*JUrSf?3n/cff-^<!:Jfi^«tlllSSl 3© 

mt>±zmw-?z. mtmitmss 1 3 b. dimw*«*t 
mbufcm^m^r^o -et-r. si 0 7(c*ji>r. 

2^7cLPF4©ai^<t*»Sl l£4*n*0. 
[0 038] &.±(DmmLfcHmiCJ: *) . 

B. diffHV©tfB/h3l>fc«). ItCfcOGh** 
t,>BGv©fit*^3 < ^■5„ -Tfcfc^ GhA-5(,^BGv©ffi 
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Mr- tKDtiiJ] J: <3 2 #tclpf4 ©ffiffl-r- *©tfi;*7{c 
[0 03 9] gfc, {8R«, difm/=l ©t§£\ TSt*> 

<tSi. 10 
G33 = C33' +Dv 33= (C23 + G43) / 2 

[0 040] 0!);Ui. difm/=- 1 ©*§£. 

g9iC*j^TDh*JjlJKSn, Dh(C*fLT|- 1 ItfAKS 

ns, *©*£*> mn$zi i^^mmr-ixomtnc 
moisten. jdisi2ohj* (^-&^%, mmm* 
mmm^o «. is*{iigR33£ffira^£L/c£S£^ 

C33 = C33' +Dh33= (G32 + G34) / 2 20 
[0 04 1 ] (f!2 ©SIJfeO?f^) 0 6 tt. 312 ©HJ6 

©ra/sw:, 0 2 ©tk^lpf5 iftiffg 7 <mm*ma.upr 

(High Pass Filter) 1 5 (Cg£&;ie>.ft. 02© 
SBLPF6 £M»g§8©«lj£*i*¥HPFl 6tcgS&X.P> 

[0 0 4 2 ] SitHPFl 5(*. 0M.&*07 ( a) ©"7 j 30 
Jl^1$tt£W-r &&©-?*&„ ffii[HPFl5 

©ta^i*. mi ©n*g©^(cfcws*^LPF5©ui^ 
suhpfi s^etH^j^n-sM-^DhK^ 03© 

Dh33= Gh33-G33'= (G32 + G434 G23 G43) / 4 
£&£„ 

[0043] tk^fhpf i 6 1*. mmm 7 < b ) ©7 ^ 

Jl/# ^tt*WT€.«>©T , *.2,„ tt£f>%. *3p H PFl6 
©ffl^B, 02©HS6©ff^JcfcW^*¥LPF5©Hi^ 40 

frh 2 ^TCLPFOHi^oM^iisi eft ^wtoJiz ns. 
*¥hpfi e^^w^^n-sm-^Dvt^ 03© 

ili^i4SR3341ira^£ L/ci S£ Wei £ £ . 
[V33=Gv33-G33'= (G23 + G43 G32 G34) / 4 
<t 

[0 04 4] C.©cfc5&!ff2©HSfe©JF$!£itfcl>TfcSI 
1 ©3U6©^<b|HHi©J!*m«rf#SC t&-C$Z>. 

[0045] (m3 (Dmmcomm 0 s «. <omm 
m3<Dmm<DBmictsi-tzm^mMmmt, 02 50 
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lectern 1 <D9m<Ditmictei-tz>m^mmgi&< l cy<< 

t>£. 08©yo-y *0iC*sC>-C. 0 2 <h |IJ OflF-Sf ©t» 
^c«02©f8fiEi|5]«©^a*?f^*>©<b LX*<DWiW 

[0 04 6 ] y-Y>@Bgl 7« > ifSl i^e»w^3 

snfcft-^i*. mnm 1 8 tc<t <3 . APOeiBg 1 4 
^3nfciii^m^cj]n»$ti^.„ tutt. *©si 1 

wjsns^f, fflmm-^©iii^K^briifS^}f 

[0 04 7] £tc, iJCO/ccfc^fc. iii^©li5^gU©?e 
i)SI(cffli^m-^«^gi i©m^3*ffli»ri=.s. -?£ 

[0048] (m4<Dmm<DBm 09«. s&4©sii& 
©ff5Sg(ctewsm^a«s©«fi£ ; &7=-r^a » f h-c 
*s„ ff4©^©jBSic*}w^m^a^g«. 02 

>ei?s 1 7 . mwm 1 8 . iEft a xsiis 1 g . m 

08©^O y ^0CC*sl^r. 0 2 <h(5jD#-^©^ 
^B02©^£PI«©^ffl^f ^fc©£ Ut-f©^ 

[0049] ff4©^jf$jS«:*i^r«. SJ«*i|8fJ[ilS8 

1 0 rfp*E>©«giHi-^di ffw^^-tt u— 1 commm 

>HI8gl 9(cfct»riE3Efc«a©fa^©*«:BFrM©^^ 
[0 05 0] mtf . iE©(t#©*{C 2fS©-y'f 

^A:iS^{coi»rsiwr -5<t. *ijjsij<t^©fii©ffiffl*i- 

l*6 1©®l-C*ofci£:5*i. 01O©<fc5tC-l 

2 ©ffiffl©^-^ 1 1£ %> . 
[0 05 1 ] ^UT. |fi>Ft«b|5IS§2 OtCfcC^rByfBW 

101/ r. ttl^i 8fdiraif-^«cJ]n»-r^»c<t-c > * 
¥*rSj©i*l^illK^^ £ SiL^r6j©i*i«e^lKJK^t > * 

[0 05 2] <-e©f&©HJ6©0.1l) MX. 
« 0 4 (CTrrr <t 5 tC7K¥ l7^>Ci tC^BH^f v 

mmmmmicRm-ri, c tx±n^mmcomm<omM 
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[0053] *mBm> -mt or, m&utcmMBm > 

WcfltteU i^i«aoa>f a -$ (SfcBCP 
U-^MPU) *sie^ft{c^3n/c^n^5A3- K 
^rSc^tiJ L T £ C t (C J: r m&v t -6 „ 
[0 054] £©*§£, iatS«^6^H13n/c^p 

y 7 a 3 - k a fc^a? l tcmm%&<Dwm*9m-t a 

\tt¥m*mi&t zctictez. io 
[0055] yuv^Aa-Yzette-rztcitxDtmm 

l j^-vf-ixf. jt?47,>?^ ytwM,?* ■< * * . c 

D - ROM, CD-R, ^«^ltiCD^*U 

[0 05 6] *fc. 3>f^-^^M^tHL//c7*a^-7 
A3-F * J«f f £ c t (c «k «5 , (gift L/cUSi^©^ 

[0 05 7] 3 e>(C. IBtiJ«<*^6Sl^ai3*afc7'a 9 
«c{g*5S C P U % i'^^OtoScD— 3)5* fct*£SJ*fT 

30 

[0 05 8] #»W*JJBKMWf*«eaW!T4«^ * 
[0059] 
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5 1 » UttttmiDdr % 6 £ *> o *» & > J: 5 W . 

[01] #«««!*^©fe^ v -^^-IB 

[03 ] xmmmmictovzmmmweL? < >\>zm 
[04] mw&mm*<D&7 < Jizmm-c, v 

[05] *^©^S6©Jf^tcfcW^ff^Mffi^g©lft 
[0 6] ^2©S©fe©^«C*3^^,«^a^g©«!(BS 

[07] ^2©njffe©^(c*i^-s,HPF©— w^-r 
0„ 

[08] 1 3 ©*i*©»*tCtett 2,t%lggO«iS 
£inT:/P #0„ 

[09] m4©jut©^*j(c*j^^<i^a^g©0B§ 

[010] ^4©HSfe©ff^(c*>W^iEjlfi]SiJ^V>@ 

ssi Qcowtmm. 
2 cfiira@B§ 

4 2i)C7t;LPF 

5 7k¥LPF 

6 SifiLPF 
7,8, 12 JJDltLg 
9 lifl&gS 

1 0 tRWHHIBR 

1 1 

1 3 ttKHMbBtt 
1 4 APdUSS 
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[SttB] «14^1^28B (2002. 1. 2 
8) 

[**HfiE 1 ] 
[ttiEtt**ffi«] Win* 

[*KE«*aB«3 0032 

[ffisIErtS] 

[0 03 2] diffHV33 = diffH33- diffV33 
diffH33 = IC32-C34I + |2R33~ R31~ R35 1 
diffV33 = |C23-G43| + |2R33~ R13-R53 1 

feSat^rajOOBj^CDU^UM^rTnt", Sfc. diffHV«7k 

*mffimm-c$> n . m©ig^««iK5«i«-e#> sci*g 

3 6 fcJEM\tt & C £ r, diff HV©<ii©f&H£ - 1 *> 6 
l©$5fflfCL>Tl>5„ &*>\ diffW&5jca6£5£«_hfB© 

imiEttmmaz] 0035 

[fflIEP*§] 

[0035] Ltc&-o~c. m9.%i%ij>hmt>zinz>mft 

[>/33 = Gv33-G33 , = (C23 + C43-G32-G34) / 4 
[4^ffliIE3] 

[«iE^*ffiR«] warn 



[ffliE*fa«e«] 0 03 6 

[0 03 6] — ^ S 1 0 5 ic*sC>r . tt. AD 

IWB7 39>6ttl*Sii4«#Dh*aiR-r4. tt*s. *¥LP 
F5CC:tet>-C ^K^^ft©!!^?— **ffll»"C [14 6 4 

l] /8©1ifB*5ffiWftotiSJ:'>(cfl|fiSt- -So W*. 
«. ®^fiMR33*«ra^<t L/fci #©7X^LPF5 ©W 
^jfflGh33«> 

Gh33 = ( 1 XR31+4 XG32+ 6 XR33+ 4XG34+ 1 XR3 
5) /= (G32 + G34) /2 

WR«fl«R33*lilHI«*il/fc4#*W«:i4<!:. 
Dh33= Gh33-G33"= (G32 + G34-G23-G43) / 4 
4 ft*. 

[*J&»uE4] 

[*HE*t&*S£] W*ffl# 

[»HiE*f*B&S] 0 04 2 

[0 042] fifiHPF 1 5 «. WiltflS 7 (a)©7^ 

ottiAtt. IB 1 ©HJ6©^fi8«:*5W.5*^LPF5©a^ 

W*.tt\ SfiHPFl S&htftJjStlZm^OMX, 03© 
BB^{4gR33*?ira^i Ofci S * W«C £ 3 £ . 
Dh33= Gh33-G33'= (G32 + G34-G23-G43) / 4 
£&£. 
[#g|ffliE5] 

imiEttMVSBZ) 0 04 3 



(11) 
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[0 04 3 ] *¥HPF 1 6 «, H 7 < b ) A 

^«ttHt&fc©^^ 0 -r&:b*>, *^hpfi6 

CDtij^te:. *2C^a6<D^»CC*JWS*¥LPF5(OlH* 



[V33=Gv33-G33'= (G23 + G43-G32-G34) / 4 



(Spirit. CI.' WMS-Ef F I r-^-K 
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F £ — A (## ) 5B057 BA02 CA01 CA08 CA12 CA16 

CB01 CB08 CB12 CB16 CC01 

CD06 CE06 CH09 CK18 DB02 

DB06 DB09 DC08 
5C065 AA03 BB13 DD02 EE06 GG06 

GG07 GG13 GG21 GG22 
5C076 AA21 BA06 BB04 BB15 BB25 
5C077 LL02 NM02 MP08 PP01 PP32 

PP49 PQ12 RR19 SS01 TT09 
SCO 79 HB01 JA22 LA14 LA17 MA11 

NA02 



